Differentiation of homozygous hemoglobin E from compound heterozygous hemoglobin E-beta O-thalassemia by hemoglobin E mutation analysis.
To facilitate the differential diagnosis of hemoglobin FE in newborn infants (homozygous hemoglobin E vs hemoglobin E-beta O-thalassemia). The beta-globin gene in DNA from infants found to have hemoglobin FE in the California newborn screening program was amplified by the polymerase chain reaction, and the product was digested with Mnl I, which fails to cut the product when the hemoglobin E mutation is present. When both amplified alleles fail to be cut, homozygous EE is diagnosed. If only one allele is cut, a beta-globin allele without the E mutation is present (non-E), which is most likely a gene with a beta O-thalassemia mutation. Samples from 18 infants revealed an EE genotype, and from two samples a non-E/E genotype was determined. Clinical examination of these two patients confirmed a diagnosis of hemoglobin E-beta O-thalassemia. An independent clinical diagnosis agreed with DNA analysis for all 17 of the 20 infants for whom follow-up and family studies were available. The DNA results were obtained within a week, but the clinical diagnoses often could not be resolved unequivocally for months. The direct analysis of patient DNA samples for the hemoglobin E mutation allowed rapid and accurate diagnosis in this sample of infants with hemoglobin FE on the newborn screen. This rapid discriminatory test should reduce cost and simplify the diagnostic approach for these patients, which currently consists of expensive and lengthy follow-up until clinical data and family studies result in a diagnosis.